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Research Interests

My research programs focus on inflammation in physiology and diseases. Specifically, | am
interested in lipid signaling in hippocampal synaptic transmission and plasticity.
Cyclooxygenase-2 (COX-2), an enzyme that converts arachidonic acid to prostaglandins, is a
key player in neuroinflammation, which has been implicated in the pathogeneses of
neurodegenerative diseases (e.g., multiple sclerosis, Parkinson’s and Alzheimer's diseases)
and contributes to traumatic brain injury- and ischemia-induced neuronal damage. However,
the mechanism underlying neuroinflammation-induced neurological disorders are largely
unknown. To address the fundamental mechanisms of neuroinflammation in hippocampal
synaptic function and neurodegeneration, we are employing several approaches, including
electrophysiological patch clamp recordings, molecular biology techniques, immunostaining,
optical imaging, mass spectrometry and neurotoxicity assays. Currently, we have three ongoing
projects in my laboratory: 1) Decipher molecular and cellular mechanisms underlying COX-2-
mediated physiological functions and pathogenesis of neurodegenerative diseases (e.g.,
Alzheimer’s disease); 2) Determine the role COX-
2 oxidative metabolism of endogenous
cannabinoids in hippocampal synaptic plasticity
and neurotoxicity; 3) Explore mechanisms of
endogenous cannabinoids in synaptic activity and
neuroprotection. Recently, we launched a new
research project where we investigate the
molecular mechanisms responsible for the
marijuana-altered synaptic plasticity and cognition
as well as tolerance to cannabis. The results
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neurodegenerative diseases and cannabis-related disorders.

Cartoon illustrating COX-2 synthesized prostaglandin E, (PGE;) as a retrograde messenger in
synaptic signaling.
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